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3. Detailed Description of the Invention 

[Application Field in Industry] 

The present invention relates to an amorphous or 
low- crystalline ethylene random copolymer which exhibits 
excellent moldability and further relates to a use thereof . 

More particularly, the present invention provides an 
amorphous or low - crys talline ethylene random copolymer 
which possesses specified structure and properties, which 
is excellent in melt fluidity and moldability and which can 
be molded into an item having excellent surface texture and 
luster. Furthermore, the present invention provides a 
thermoplastic resin modifier which is blended with a 
thermoplastic resin so that a composition capable of 
exhibiting excellent impact resistance, molding surface 
texture and molding luster as compared with those of the 
conventional amorphous or low- crys talline ethylene 
copolymer can be obtained without detriment to the melt 
fluidity and moldability. 



[Prior Art] 

The amorphous or low- crystalline ethylene random 
copolymer such as ethylene/propylene copolymer or 
ethylene/1 -butene copolymer per se has found wide 
applications in soft polymer molding uses. Further, the 
amorphous or low- crystalline ethylene random copolymer is 
widely employed in the state of being either unmodified or 
modified by grafting an P-unsaturated carboxylic acid or 
an anhydride thereof by blending it with an olefin polymer 
such as polyethylene, polypropylene or poly - 1 - butene or a 
polycondensed thermoplastic resin such as a polyamide, a 
polyester, a polyarylene oxide, a polyacetai or a 
polycarbonate in order to improve the impact resistance 
thereof . 

The known amorphous or low- crystalline ethylene 
random copolymers include one obtained by a 
copolymerization performed in the presence of a titanium 
based Ziegler catalyst and one obtained by a 
copolymerization performed in the presence of a vanadium 
based Ziegler catalyst. The amorphous or low- crystalline 
ethylene random copolymer obtained by a copolymerization 
performed in the presence of a titanium based Ziegler 
catalyst, although being excellent in melt fluidity and 
moldability, has a broad molecular weight distribution and 



a high content of low-molecular- weight components, and 
produces a molded article with tacky surface even if molding 
is performed in unblended form or in the form of a 
composition. Further, the amorphous or low-crystalline 
ethylene random copolymer exhibits poor effect on the 
improvement of the impact resistance of the composition. 
On the other hand, the amorphous or low- crystalline 
ethylene random copolymer obtained by a copolymerization 
performed in the presence of a vanadium based Ziegler 
catalyst has a narrow molecular weight distribution, has 
a low content of low-molecular- weight components and 
produces a molded article with reduced surface tackiness 
when molding is performed in unblended form or in the form 
of a composition. Further, the amorphous or low- 
crystalline ethylene random copolymer exhibits 
satisfactory effect on the improvement of the impact 
resistance of the composition. However, the amorphous or 
low-crystalline ethylene random copolymer has poor melt 
fluidity and moldability and produces a molding with poor 
surface texture and luster. Therefore, in the fields of 
amorphous or low-crystalline ethylene random copolymer and 
thermoplastic resin modifier composed of the ethylene 
random copolymer, there is a strong demand for an ethylene 
random copolymer which is excellent in melt fluidity and 



moldabili ty , which produces a molded article with excellent 
surface texture and luster and with reduced surface 
tackiness and which, when used as a modifier, exhibits an 
excellent impact resistance enhancing effect. It is 
expected that the development of this ethylene random 
copolymer will enlarge the scope of use of the amorphous 
or low-crystalline ethylene random copolymer. 

[Problem to be Solved by the Invention] 

The inventors have found that the art of the amorphous 
or low- crystalline ethylene random copolymer and 
thermoplastic resin modifier composed of the ethylene 
random copolymer is in the above state and have conducted 
extensive and intensive investigations. with a view toward 
developing an ethylene random copolymer which is excellent 
in melt fluidity and moldability, which produces a molded 
article with excellent surface texture and luster, and with 
reduced surface tackiness and which, when used as a modifier, 
exhibits an excellent impact resistance enhancing effect. 
As a result, it has been found that an ethylene random 
copolymer composed of an amorphpus or low-crystalline 
ethylene/cc- olefin/ 5 -alkenyl - 2 -norbornene copolymer 
having specified structure and properties meets the above 



objects. The present invention has been completed on the 
basis of this finding. 

According to the present invention, as an invention 
of product, there is provided an amorphous or low- 
crystalline ethylene random copolymer, 

(A) comprising 40 to 96 mol% of ethylene, 60 to 4 mol% 
of an ot-olefin having 3 to 20 carbon atoms and 0.01 to 0.7 
mol% of an 5-alkenyl-2 -norbornene; 

(B) having an intrinsic viscosity [H] of 0 . 5 to 10 dl/g 
as measured in 135^) decalin; 

(C) having a molecular weight distribution (Mw/Mn) of 
2 to 6 ; and 

(D) having. a melt flow rate measured at 230t; under 
a load of 2.16 kg (referred to as "MFR (2 . 16kg/230X;) " ) of 
0.01 to 1000 g/10 min, the above [H] and MFR (2 . 16kg/230t:) 

satisfying the relationship of the general formula: 
0.80 X [MFR(2.16kg/230t:) ] "^-2 ^ [q] ^ 2.25 X 
[MFR(2 . 16kg/230r ) ] -2 (jj . ^^d 

(E) wherein the molar ratio of double bond of alkeny.l 
group of 5 -alkenyl -2 -norbornene component to 5-alkenyl- 
2-norbornene component of the copolymer (referred to as 
"[alkenyl group] / [5 - alkenyl - 2 - norbornene] " ) satisfies 
the relationship of the general formula: 



[alkenyl group] 

0.2 ^ ^ ^ 0.8 

[5 -alkenyl -2 -norbornene] (n) , 

Moreover, as an invention of use. there is provided 
a thermoplastic resin modifier comprising the above 
amorphous or low-crystalline ethylene random copolymer. 

In the makeup of the ethylene random copolymer of the 
present invention, the content of. ethylene component (a) 
is in the range of 40 to 96 mol%, preferably 50 to 90 mol%, 
and still preferably 60 to 85 mol% . The content of ot. olefin 
component (b) is in the range of 60 to 4 •mol%, preferably 
50 to 10 mol%, and still preferably 40 to 15 mol%. The 
content of 5 -alkenyl -2 -norbornene component (c) is in the 
range of 0.01 to 0.7 mol%, preferably 0.04 to 0.6 mol%, and 
still preferably 0.08 to 0.4 mol% . With respect to the 
above contents, the total of ethylene component (a), «- 
olefin component (b) and 5 -alkenyl - 2 -norbornene component 
(c) is 100 mpl%. When the content of ethylene component 
is less than 40 mol% and the content of cc-olefin component 
is larger than 60 mol% in the ethylene random copolymer, 
the glass transition temperature of the ethylene random 
copolymer is increased to thereby cause the low temperature 
properties of the composition to become poor. When the 
content of ethylene component is larger than 96 mol% and 
the content of cc-olefin component is less than 4 mol%, the 
crystallini ty of the ethylene random copolymer is increased 



to thereby cause the effect of improving the impact 
resistance of the composition to become poor. Further, 
when the content of 5 - alkenyl - 2 -norbornene component is 
larger than 0.7 mol% in the ethylene random copolymer, the 
mechanical strength of the ethylene random copolymer is 
lowered. When the content of 5 - alkenyl - 2 -norbornene 
component is less than 0.01 mol%, the effect of improving 
the melt fluidity and moldability of the ethylene random 
copolymer is deteriorated. 

The cx-olefin. component of the ethylene random 
copolymer has 3 to 20 carbon atoms, examples of which 
include propylene, 1-butene, 1-pentene, 4-methyl-l- 
pentene, 1-hexene, 1-octene, 1-decene, 1-dodecene, 1- 
tetradecene, 1 -hexadecene , 1-octadecene and 1-eicosene. 

The 5 -alkenyl -2 -norbornene component of the ethylene 
random copolymer is a compound represented by the general 
formula: 



R 




(IV) 

wherein R represents a hydrogen atom or a lower alkyl 
group. This compound is, for example, any of 5 -vinyl - 
2 -norbornene, 5 - isopropenyl - 2 -norbornene and 5- 



isobutenyl - 2 -norbornene. Of these, 5 - vinyl - 2 -norbornene 

is preferred. 

In the ethylene random copolymer of the present 

iiJvention, the molar ratio of double bond of alkenyl group 

of 5 - alkenyl - 2 - norbornene component to 5-alkenyl-2- 

norbornene component of the copolymer (referred to as 

"[alkenyl group] / (5 - alkenyl -2 -norbornene] " ) satisfies 

the relationship of the general formula: 

[alkenyl group] 

0.2 ^ ^ 0.8 

[5 - alkenyl - 2 -norbornene] (11). 

Thus, the molar ration is in the range of 0.2 to 0,8, 

preferably, in the range of 0.3 to 0,7. 

The molar ratio of alkenyl group to 5-alkenyl-2- 
norbornene of the ethylene random copolymer was determined 
by the following method. 

The amount of 5 -alkenyl - 2 -norbornene was determined 
from the amount consumed by the polymerization, and the 
amount of alkenyl group was calculated from the value 
determined by C^-^-NMR. 

The ethylene random copolymer of the present invention 
has a branched structure in which three components of the 
ethylene component, the OC-olefin component and the 5- 
alkenyl - 2 -norbornene component are randomly arranged but 
has not a gel crosslink structure (three-dimensional 



network crosslink structure) . That the ethylene random 
copolymer of the present invention has not a gel crosslink 
structure (three-dimensional network crosslink structure) 
can be confirmed by the complete dissolution.of the ethylene 
random copolymer in 135*C decalin. 

The intrinsic viscosity [n] as measured in ISSt^ 
decalin of the ethylene random copolymer of the present 
invention is in the range of 0 , 5 to 10 dl/g, preferably 0.7 
to 5 dl/g, and still preferably 1 to 3 dl/g. When the 
.intrinsic viscosity [T] of the ethylene random copolymer 
is lower than 0.5 dl/g or higher than 10 dl/g, the 
magnificent effects of the present invention cannot be 
attained. 

The molecular weight distribution (Mw/Mn: weight 
average molecular weight/number average molecular weight) 
as measured by gel permeation chromatography (GPC) of the 
ethylene random copolymer according to the present 
invention is in the range of 2 to 6, preferably 2 to 5 , and 
still preferably 2 to 4 . When the molecular weight 
distribution of the ethylene random copolymer is larger 
than 6, the low-molecular-weight proportion of the ethylene 
random copolymer is increased to such an extent that polymer 
tackiness becomes recognized. When the molecular weight 
distribution is smaller than 2, the melt fluidity and 



moldability of the composition of ethylene random copolymer 
are lowered. 

The melt flow rate measured at 230X3 under a load of 
2 .16 kg (referred to as "MFR (2 , 16kg/230t;) ") of the ethylene 
random copolymer of the present invention is in the range 
of 0.01 to 1000 g/10 min, preferably 0.05 to 100 g/10 min, 
and still preferably 0,8 to 10 g/10 min. The above 
intrinsic viscosity [H] and melt flow rate 
MFR (2 . 16kg/230t^) of the ethylene random copolymer satisfy 

the relationship of the general formula: 

0.80 X [MFR(2 .16kg/230t:) ] '^-^ ^ [t]] ^ 2.25 X 
[MFR(2 .16kg/230X:) ] (j)^ 

preferably 

0..90 X [MFR(2.16kg/230t:)] ^ [n] ^ 2.0 X 

[MFR(2.16kg/230t:) ] -^-2, and 

still preferably 

1.0 X [MFR{2.16kg/230t:) ] ^ jqj ^ . 7 5 X 

[MFR(2 . 16kg/2 3 0t;) ] - ^ . 

The ethylene random copolymer of the present invention 
is amorphous or low- crystalline . The crystallini ty as 
measured by X-ray diffrac tome try . of the amorphous or 
low-crystalline ethylene random copolymer is in the range 
of 0 to 50%, preferably 0 to 40%, and still preferably 0 
to 30% . 



The ethylene random copolymer of the present invention 
can be produced by copolymerizing ethylene, an a-olef in and 
a 5-alkenyl-2 -norbornene in a hydrocarbon medium in the 
presence of a catalyst composed of soluble vanadium 
compound catalyst component [A] and organoaluminum 
compound catalyst component [B] . Appropriate. catalys t and 
polymerization conditions can be selected and employed in 
conformity with the following description to thereby enable 
obtaining the ethylene random copolymer of the present 
invention . 

The soluble vanadium compound component used as a 
catalyst composing component in the copolymerization 
reaction consists of a vanadium compound component which 
is soluble in a hydrocarbon medium of the polymerization 
reaction system. For example, the vanadium compound 
component is composed of a vanadium compound of the general 
formula V0(0R)^Xj^ or V{OR)^x^ (wherein R represents a 

hydrocarbon group, 0^a^3, 0^b^3,2^ a + b ^3,0 
^c^4, 0^d^4, and 3 ^ c + d ^ 4) or an electron donor 

adduct thereof. More specifically, the vanadium compound 
component is composed of , for example, VOCI3, VO (OC2H5 ) CI2 , 
VO(OC2H5)2Cl, VO(0-iso-C3H7) CI2, VO (O -n - C4H9 ) CI2 , 
VO(OC2H5)3, V0Br3, ^^^4' VOCI3, VO (0- n- C4H9 ) 3 and 
VCI3 .2OC8H17OH. 



A compound having at least one intramolecular Al- 
carbon bond can be used as the organoaluminum compound 
catalyst component in the copolymerization reaction, it 
can be. for example, an organoaluminum compound represented 
by the general formula: 

RVl(OR^)nHpXq (i) 

wherein each of r1 and r2 independently represents a 
hydrocarbon group generally having 1 to 15 carbon atoms, 
preferably 1 to 4 carbon atoms; X represents a halogen; and 
m, n, p and q are numbers satisfying the' relationships : 0 
^ m ^ 3. 0 ^ n < 3, 0 ^ p < 3 and 0 ^ q < 3 , provided 
that m+n+p+q=3,ora complex alkylation product of 
Group 1 metal and aluminum, represented by the general 
formula : 

M^AIrI^ (ii) 

wherein represents Li, Na or K, and R^ is as defined 
above . 

The organoaluminum compound of the general formula (i) 
can be selected from among, for example, those represented 
by the general formula: 

RVl(OR2)3-m 

wherein R^ and r2 are as defined above, and m is preferably 
a number satisfying the relationship 1.5 ^ m ^ 3; 
the general formula: 



wherein is as defined above, X represents a halogen, and 
m preferably satisfies the relationship 0 < m < 3 ; 
the general formula: 

wherein R-^ is as defined above, and m preferably satisfies 
the relationship 2 ^ m < 3; and 

the general formula: 
RVl(OR^)nXq 

wherein R^ and R^ are as defined above, X represents a 
halogen, 0<m^3, 0^n<3, 0^q<3, and m + n + q 
= 3'. 

More specifically, the aluminum compound of the 
general formula (i) can be selected from among, for example, 
trialkylaluminums such as trie thylaluminum and 
tributylaluminum; trialkylaluminums such as 
triisopropylaluminum; dialkylaluminum alkoxides such as 
diethylaluminum ethoxide and dibutylaluminum butoxide; 
alkylaluminum sesquialkoxides such as ethylaluminum 
sesquiethoxide and butylaluminum sesquibutoxide , and 
furthermore partially alkoxylated alkylaluminums of 
average composition represented by, for example, 
R 0 . 5^^ ^^^^ 0 , 5 ' dialkylaluminum halides such as 

diethylaluminum chloride, dibutylaluminum chloride and 
diethylaluminum bromide; partially halogenated 
alkylaluminums, for example, alkylaluminum sesquihalides 



such as ethylaluminum sesquichloride , butylaluminum 

sesquichloride and ethylaluminum sesquibromide, and 

alkylaluminum dihalides such as ethylaluminum dichloride, 

propylaluminum dichloride and butylaluminum dibromide; 

partially hydrogenated alkylaluminums , for example, 

dialkylaluminum hydrides such as diethylaluminum hydride 

and dibutylaluminum hydride, and alkylaluminum dihydrides 

such as ethylaluminum dihydride and propylaluminum 

dihydride; and partially alkoxylated and halogenated 

alkylaluminums such as ethylaluminum ehoxychloride, 

butylaluminum bu toxychloride and ethylaluminum 

e thoxybromide . Moreover, use can be made of an 

organoaluminum compound having at least two aluminum atoms 

bonded with each other through an oxygen atom or a nitrogen 

atom as a compound similar to that of the general formula 

(i) . This organoaluminum compound can be, for example, any 
of those represented by the formulae: (C2H5) 2AIOAI (C2H5) 2* 

(C4H5) 2AIOAI (C4H9) 2 and (C2H5) 2AINAI (C2H5) 2 . 

I 

The compound of the general formula (ii) is, for 
example, LiAl (C2H5) ^ or LiAl (C7H^5) ^ . Of these compounds , 

preferred use is made of an alkylaluminum halide, an 
alkylaluminum dihalide or a mixture thereof. 

The copolymerization reaction is performed in a 
hydrocarbon medium. The hydrocarbon medium can be 
selected from among, for example, aliphatic hydrocarbons 



such as hexane, heptane, octane and kerosene; alicyclic 
hydrocarbons such as cyclohexane and methylcyclohexane; 
aromatic hydrocarbons such as benzene, toluene and xylene; 
and the aforementioned polymerizable unsaturated monomers . 
At least two of these hydrocarbons can be used in the form 
of a mixed medium. 

In the process of producing the ethylene random 
copolymer of the present invention, the copo.lymeriza tion 
reaction is performed in a continuous manner. In this 
process , the concentration of soluble vanadium compound fed 
into the polymerization reaction system is up to 10 times, 
preferably 1 to 7 times, still preferably 1 to 5 times, and 
optimally 1 to 3 times the concentration of soluble vanadium 
compound present in the polymerization reaction system. 
In the polymerization reaction system, the ratio of 
aluminum atoms to vanadium atoms (Al/V) is at least 2, 
preferably 2 to 50, and still preferably 3 to 20. Each of 
the soluble vanadium compound and the organoaluminum 
compound is generally diluted with the above hydrocarbon 
medium before being fed into the polymerization reaction 
system. Although the soluble vanadium compound is 
preferably diluted so as to fall into the above 
concentration range, such a procedure that formulation into 
an arbitrary concentration not exceeding, for example, 50 



- 18 - 



times the concentration in the polymerization reaction 
system is conducted before the feeding into the 
polymerization reaction system is employed for the 
organoaluminum compound. 

In the copolymerization reaction, the concentration 
of soluble vanadium compound in the copolymerization 
reaction system is generally in the range of 0.01 to 5 gram 
atom/liter, preferably 0.05 to 3 gram atom/liter, in terms 
of vanadium atom. 

The copolymerization reaction is performed at -50 to 
lOO'C, preferably -30 to SO'C, and still preferably -20 to 
60*C. The copolymerization. reaction is generally 
performed in a continuous manner. When a continuous 
process is employed, the ethylene, cc-olef in and 5- 
alkenyl - 2 -norbornene as polymer raw materials, the soluble 
vanadium compound component and organoaluminum compound 
component as catalyst components and the hydrocarbon medium 
are continuously introduced in the polymerization reaction 
system, and the polymerization reaction mixture is 
continuously discharged from the polymerization reaction 
system. The average residence time during the 
copolymerization reaction, although varied depending on 
the types of polymer raw materials, concentration of 
catalyst components and temperature, is generally in the 



range of 5 min to 5 hr, preferably 10 min to 3 hr'. The 
pressure during the copolymeri zation reaction generally 
exceeds 0 and is held at up to 50 kg/cm^, and preferably 
exceeds 0 and is held at up to 20 kg/cm^. According to 
circumstances, an inert gas such as nitrogen or argon may 
be caused to be present in the copolymerization reaction 
system. Further, an appropriate molecular weight 
regulator such as hydrogen can be, caused to be present for 
regulating the molecular weight of the copolymer. 

The ratio of ethylene to oc.olefin fed during the 
copolymerization, although varied depending on 
polymerization conditions, is generally in the range of 
about 20/80 to 80/20 in terms of molar ratio. The amount 
of fed 5 -alkenyl - 2 -norbornene is in the range of 0.01 to 
5 mol, preferably 0.05 to 1 mol, per 100 mol of the total 
of ethylene and GC.-olefin. The amount of fed raw material 
olefin is controlled so that the respective proportions of 
components in the formed ethylene random copolymer 
constitute the aforementioned composition of the ethylene 
random copolymer in the present invention. Further, the 
copolymerization reaction is continued until the intrinsic 
viscosity of formed ethylene random copolymer reaches the 
aforementioned intrinsic viscosity of the ethylene random 
copolymer in the present invention. 



The solution of formed copolymer which is obtained by 
the copolymerization reaction is the solution of ethylene 
random copolymer in the hydrocarbon medium. The 
concentration of ethylene random copolymer in the formed 
copolymer solution is generally in the range of 2 . 0 to 20 . 0% 
by weight, preferably 2.0 to 10.0% by weight. The ethylene 
random copolymer of the present invention can be obtained 
by treating the formed copolymer solution according to the 
customary procedure. 

The ethylene random copolymer of the present invention 
can be blended with a thermoplastic resin so that the impact 
resistance thereof can be improved. An olefin polymer or 
a polycondensation resin can be mentioned as the 
thermoplastic resin . 

Examples of suitable olefin polymers include 
crystalline ethylene polymers composed mainly of ethylene 
units, such as polyethylene, ethylene/propylene copolymer, 
ethylene/1 -butene copolymer, ethylene/1 - hexene copolymer 
and ethylene/4-methyl-l-pentene copolymer, and 
crystalline a. olefin polymers composed mainly of units of 
an oc-olefin having at least 3 carbon atoms, such as 
polypropylene , poly - 1 -butene, poly- 4 -methyl - 1 -pentene , 
poly- 1 -hexene, propylene/ethylene copolymer and 
propylene /I -butene copolymer , 



Examples of suitable polycondensation resins include 
polyesters such as polyethylene terephthalate and 
polybutylene terephthalate; polyamides such as 
polyhexamethyleneadipamide, polyoc tame thy leneadipamide, 
decame thyleneadipamide , dode came thy leneadipamide and 
polycaprolac tarn; polyarylene oxides such as polyphenylene 
oxide; polyacetals and polycarbonates. 

With respect to the blending, ratio , 5 to 60 parts by 
weight, preferably 10 to 50 parts by weight, and still 
preferably 10 to 40 parts by weight of the thermoplastic 
resin modifier of the present invention is blended with 100 
parts by weight of the thermoplastic resin. According to 
necessity, the thermoplastic resin modifier can be blended 
into the thermoplastic resin in combination with various 
additives such as an antioxidant, a hydrochloric acid 
absorber, an anticoagulant, a heat stabilizer, an 
ultraviolet absorber, a lubricant, a weathering stabilizer, 
an antistatic agent, a nucleating agent, a pigment and a 
filler. The blending ratio of these additives can 
appropriately be determined. 

Customary procedure can be employed in the preparation 
of the thermoplastic resin composition through blending of 
the thermoplastic resin modifier of the present invention 
with the thermoplastic resin. 



(Example] 

The present invention will be concretely illustrated 
below with reference to the following Examples. The 
measuring of the properties of the ethylene random 
copolymer of the present invention and the evaluation of 
the thermoplastic resin composition were performed by the 
following methods. 

(1) The makeup of the copolymer and. the alkenyl group 
content thereof were measured by C-^^-NMR. 

(2) The melt flow rate MFR (2 . 16kg/230'C) was determined 
in accordance with ASTM D1238. 

(3) The intrinsic viscosity [H] was measured .in decalin 
at 135^:. 

Example 1 

Terpolymerization of ethylene, propylene and 5- 
vinyl -2 -norbornene was continuously performed with the use 
of a 15 liter stainless steel polymerizer equipped with an 
agitating blade. 

From an upper part of the polymerizer, hexane, 
ethylene, propylene and 5 - vinyl - 2 .-norbornene were fed at 
respective hourly rates of 5 liter, 200 liter, 200 liter 
and 2.5 g. Further, hydrogen was fed so that the hydrogen 
concentration of the gas phase in the polymerizer was 20 



respectively. The intrinsic viscosity [H] of the ethyl 
random copolymer was a value therebetween. 



Examples 2 to 4 and Comparative Example 1 

Copolymers with different properties were obtained in 
the same manner as in Example 1 except that the 
polymerization conditions were varied. 

The obtained copolymers were evaluated in the same 
manner as in Example 1.. The polymerization conditions, 
copolymer properties, etc. are specified in Table. 1. 

Ejcarnp.3^_s _ 5 t o 7 and Compara tive Ex ample 2 

Copolymers with different properties were obtained in 
the same manner as in Example 1 except that propylene was 
replaced by butene-1 and that the polymerization conditions 
were varied. 

E xample 8 

20% by weight of polymer obtained in Example 1 and 80% 
by weight of a propylene/ethylene block copolymer whose 
MFR (2 . 16kg/230t:) and ethylene content were 25 g/min and 
12 mol%, respectively were blended together by means of 
Henschel mixer, melt kneaded by means of a single screw 



extruder (temperature set at 210t:) and injected into test 
pieces by means of an injection molding machine. 

The properties of the test pieces were evaluated by 
the following methods. The results are shown in Table 2, 

(1) MFR(2.16kg/230t;) (g/10 min) was measured in 
accordance with ASTM D1238. 

(2) Gloss {%) was measured in accordance with ASTM D523. 

(3) Initial flexural modulus (kg/cm^) was measured in 
accordance with ASTM D790. 

(4) l2od impact strength (notched, kg. cm/cm) was measured 
in accordance with ASTM D256. 

(5) Appearance: The occurrence of flow mark over an 
injected square plate was visually inspected. 

< Judgment> 
O: flow marks were not. conspicuous, 
^: flow marks were relatively conspicuous, and 
X: flow marks were conspicuous. 



Compar ative Examples 4 and 5 

The polymers of Comparative Examples 1 and 2 were 
evaluated in the same manner as in Example 8. The results 
are shown in Table 2. 

Both the polymers were inferior in respect of a balance 
of surface luster and low- tempera ture impact strength. 



Example 9 

The procedure of Example 8 was repeated except that 
the polymer of Example 1 used in Example 8 was replaced by 
the polymer of Example 3. The results are shown in Table 



Example 10 

The procedure of Example 9 was repeated except that 
the propylene/ethylene block copolymer used in Example 9 
was replaced by propylene homopolymer whose 
MFR(2,16kg/230t:) was 11 g/10 min. The results are shown 
in Table 3 . 

Comp_arat ive Exam ple 

The polymer of Comparative Example 1 was evaluated in 
the same manner as in Example 10. The results are shown 
in Table 3 . 

Example 11 

20% by weight of polymer obtained in Example 1 was 
blended with propylene/ethylene random copolymer whose 
MFR (2 . 16kg/230X:) and ethylene content were 6 g/lO min and 
3 . 3 mol% , respectively by means of Henschel mixer and formed 
into a film by means of a casting film forming machine 



(molding temperature: 230*0 . The properties of this filrr 
were evaluated by the following methods. 
The results are shown in Table 4. 

(1) The haze (%) was measured in accordance with ASTM 
D1003 . 

(2) The gloss (%) was measured in accordance with ASTM 
D523. 

(3) Film impact (kg. cm/cm) : the impact fracture energy at 
punching the film with an impact head in 1 inch was 
measured . 

(4) The blocking strength was measured in accordance with 
ASTM D1893. 

Comparative Ryampi p. 7 

The polymer of Comparative Example 2 was evaluated in 
the same manner as in Example 11. The results are shown 
in Table 4. 
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[Effect of the Invention] 

The amorphous or low-crystalline ethylene random 
copolymer of the present invention is excellent in melt 
fluidity and moldability, produces a molded article with 
excellent surface texture and luster, and with reduced 
surface tackiness and, when used as a thermoplastic resin 
modifier, exhibits an excellent impact resistance 
enhancing effect with the result that a thermoplastic resin 
composition which is excellent in the above properties can 
be obtained. 



Applicant: Mitsui Petrochemical Industries, Ltd. 

Agent: Heikichi Odajima, patent attorney, and one other 
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